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1 

common y ^^&Lt^m^. 
s^^^JStEo/c-r ^ x^T U'/^Mi un^gpr-r Y X 

^ T U $fjffll*tf o r i -5 a^^(D7= ^ X ^ T U -Y * 5^ 

<7)'r-fX^TU-r'te;^^ - jU:g:S;J<- h CCg^jWT ^ t <h 
{fx.. 

±ia;U- ^ J: ^ ±ifix y ^^l^(D^yi<- h FalcD^M 

:x -^;^Pa^T'7^^^ X ^ r U -YMfflI«:?f ^ C i ?:i^m<*: 
^T^^X^TH^^So 

[it*:® 3] 3 6^c. ffiftax-r hCC+i- 

X ^ T U -Y ftiJj2|I*?f ^ |-§*31 1 ^ « 2 tciaigcof^ 

x^r u-ri^^o 

i^^^^yF*9te:g:t:f^«;^0ic. HutB;u-:$?5&:»e>B5iHx 

/cii^ii 3 tciatgcD 7=" ^ X ^ T u ^ mm. 
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10 [ If ^ 6 ] MIB/l/ -^iit. m^E±{tmm^^ 6 <D^J5*^ ttj 

^1«iS:^D7^^x>?TUw'^>^^-;u?rigiS6t'. HufBx^ 
B^fiB>'^•y7"-Yi^S^©<^:^ffiML, iS»^(Z)f^^x^r 

20 ^^-a^^:/^brBui^±^4^^tc$^ii'r^fi5J^^l3 s/cti 

4 CClBigCDr^ ^ X ^ r U ^ 3^So 

^ S n ri > ffil^oT) Y X ^ T ^ - ^i- CO 

^ (©S:^5^3tL.rt^'S'f'^X^r U^'ti^^-;UCCtg 

30 ^"^^x^ru^^v^^-ju^iriiiao. Miaxw^-:;^* 
IS?: 1/ r -en 6 CD X ^ T U ^ :a - ;u <t Suf a ^' 

^€rf*^L. ^3e^L/c'r-^^m^fa>'^••;7^^^^^S 

7J?^6miiax-Y > ^^K^'J:?>']!uiaji^-^^/rbrHufa± 
40 (4^gcc$^i^-r hm^m e cciatgcof^ x r u -y ^ 

So ' * ^ 

fflt^^r. ig»#iAiz^7^-^cc>!^js-r'6iB7^-^^'<^<>iB 
-'^^ »; r* ^ ^ 7^ ^ X ^7 r u -Y ^ t;^ ^ 

IS^L. igIB7^-^;b'<^:mB•'^••;7^^ ^Baiax^ 

7"y tm^ii.^f'- ^ t^m^>xm^^ V r- ^ ^^t/Sb. 

50 i»#i?i-5?f•r-^fcJ:C>'^^U/cff>'^■y7''r IBt^- 



3 

? nr ^ -r ;^ ^ T ^ -;utcpi#;j?^^^ L r 

[0 0 0 1 ] 
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4 

njffi <t T S ^ X i> T U Kg^CMT c 
[0 00 2] 

CPU C^^MI^g) ^j:^CD±{iffliW^a^vgi^^ 
s i ^ (c IS; c r 2 ^^iBfS^g tc*f L r 7= - ^ <DS# ix 

x\%. -^^':^nm^tE'^mwtmm^ti. vmmrj:^ 

[0 00 3 ] ia^^SatffBfttCf^l^ n>fc:-^>-^S^X 
T-ACC:feC^r. C<Da<7)2^^iBtt^gCDi«tt^Yt^5g:^ 

6nrc^'i>o 

[0004] <ik^<D:ScMt or, rD.Patterson.G.Gibs 
on^and R.H.Kart2;A Case for Redundant Arrays of In 

expensive Disks (RAID), in ACM SIGMOD Conference. Chi 
20 caqo.IU(Junel988)J CCD^ScMl^C^^^X^t,. ± 

1*^^:6^16^ ^nrti^o U-^JL'4tS. U--c;U5ecfcl^ 
T-^?:. l^O/SUT^-fCD^^r^gjWr^* F^ -Traces i 

[0 00 5] ccr. u-<iU3. U'-^;U4. ^^au^ 

[0 006] ^T. U-^^bScD-r-YX^TU^tCOt^r 

i ur. rooioioioioii • • • • 

^lt:':/h '0' 'r^X^#2tC^CD;j>:(Z)m2b'-> 
40 h '0' f^-r X^#3tc3^3 t:''> h r"^ 

/c '00 10' (^c>cir^^^Vy'ijtf^:^^#b(fCi^m 
'1* . '0' . 'r , *0' ^:»Xr^-f X^^'tt 
[0 00 7] U-<;l/4rtJ. r'-^i^^'y Y/^fg^-r 

f'-^#2. #6. • • • 7&i7=^^>^>/#2(C. 
50 3. #7. • • ' Ts^nSlfC^ -r^^#4, # 
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ux. m^{t. 7^-t^# ro 1 — • J . 
2;&i roo • • • J . f"-t5?#3 7&5 r 1 1 . . . J ^ 

10' CC*f-r^>'>'y'r ^^f'^X^#5CD2SS<Dld''> 
^#5-#8<Df^-3?MtC*f•r'S>'^•UT*-/7=^-t$?:&. 7^ 10 

'r-^#2$:'r^X^#2^C, f^-^t^? # 3 ^r^^ ^ # 

^#4«:. ■r-^$?8«:T'^:^^#5(c^n-en*g*fti., 20 

# 1 (c. 'r-^# 1 O^-r ^;?;>7#3tc. 1 i 

%f'^:?;i5'#4CC. r"-^ 12^^^^ ^f.^nbiiC^ti'e 

T'-<'r-^5:x</;^^#26cfSJft-r'S. <bJ:^Ccurt5> 

[0 00 9 ] ±iE3t^icigig$ tifc ^^Vcor"^ :^i^r 
<Dn^^tj:\^^^-:/xmf&l^. "f-^^^WLVX^mt^ 

fc^. m^i^i./m^^i.^m^mmwiyXhy'H :^!pr 

[00 10]:^tc. X^r U'YCC:fet:t^>'N"';7'^ ^ 

[001 1 ] nm^e - 1 1 9 1 zon^mt. x 



■r*:^«£tcot^rg3i5RLrc^^p ccomwe- i i 9 
f^p-r-SMPU (-7^ ^n:7*ni^ 7-t^) :^?5t^&:r6n. MP 

OM (»;--K-:^->y -^-t';.) . siJ^aJiats^iurffl 

X^TU>f©J»S|grt«:*5l:^r. MPU. ROM. RA 

[ 0 0 1 2 ] m<o^'m^t \^x\tm^^^ - 2 4 

2 8 8 7-^^#B5&^$>^. C(D^^Wr«. CPUir'^ 
X iJ' r U <D I /0^ig{(|ii£ C P U<D I /Ottte?rS® 

[0013] 

SiJfflJ^Mt^. *$Pa^6 - 1 1 9 1 2 O^fi^lRiC^Snr 

rffli^e>n-SRAM. ^i- *ve^:xMapgB*/M.rSML/ 
gp>'N'x^/M.rMPU^cS^2nrc^^„ ccdJ:^cc. 

^SS^CCtiMPU. ROM. RAM. 4dia'^^ 1- 

mt^^^-^tix\.^^m^(owMxhi>. c<D. mm.±. 

(MB/s) ^P»igB/^'X<D^^'XlIIi (B) iC7)tir{?^3 

mmuj:^tLfcm^. mk(oy^-<x^Tv-(mmmm. 

[0 0 1 4 ] S/c. rtg^5.'^'XCD>'^'XllIS>&)ACf-E.^SSF*9 

[0015] i^icfc 0 . 4-^7=^ ^ X ^ r u ^ WiSi^go 
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[0016] y'-^y^^ru ^mwmm<Dmm 

[0017] 

[ 0 0 1 8 ] ^/c. rg:*3S2^Cf6l£<D^B«^i. ff*:^ 1 

(fcnm(DmM(DmfS.(rcm^x^^ or^^ ^^^^^ *>;^ -y 
[ 0 0 1 9 ] X ^^m<^&5t>- hmo:>m^^mm'r 

[0 0 2 0 ] m>^mb(,crdm<Dmmict. nmrns ^tcu 
[0 02 1] mmmQ(^cim(D^m^t. my^ms ^tcu 
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X ^ T u ^ 3- 6 MiB^ ^^^S-^ i ^ 
10 ®<b-r^o 

[0 02 2 ] i-S*^7 tCiBt!c(D^H3(i. $ A I D 

5}^^^^:t<^t:f/ciS^. m^tii'r^^^m:^ titer"- ^i)^ 

x^TU-f^i;^^ - ;U4d J: »; 7^ ^ ^o^tSJft ^ nr 0 ^ ^ 
xi^r fiiiax ^ 

^ - h HutBv'A* >; T- ^^^S'^ t^m^ rite ^ 
m^m^ titc^m^ titer"- ^ ^ j:u V -<i)^ibmm 

30 ^^^^Lter"^ X ^ T U — ^ ^Islfl 
mMmLtey"-^ tm^lti^tite^m^titef'-^ 

[0 0 2 3 ] Ii3}tli8 ^CiBiScD^H^CS. It^JcJlS ^/c« 

4Ccia4Sc7)7='-< x^TU-Y^^tc^oC^rRA I D 

^fJCSf ^ IB *5 J: OlB^y 7^ ^ :;&5JSIW ^ nr C ^ -5 7^ 
YX^TU-r-^S^^ - iU^Sta O^^lBy"- ^ 4d J: 01a 
>'^' Vf^-i ^MIBX ^ ^ ^^^^lf>bXWm^^ V 7^ Y 

tite\Br'-^^J:mB^^'JT^ tm^i^^y"-^ t^M 

Ltem^^'Jr- ^ Mr'-^io^mB^^Vr' ■< ^m^tti 
X^r U-Y^S^^-;UCC|iiS(^rS#iAtPC <?: 

50 [0 024] immQi^cnmomMiit. nmms ^/c« 
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[0025] mms 1 0 (^amcD^mfit. s 6ccr a i 

Ltc^^^Jf'^^^ $tlXi.^i>r'^ :^^Tiy^^ly^- 
f'-^i^:X9\'(Dr'-^:^mm^tiXi.^^y'^ ::^^ru^^ 

/c r^- ^ ;{)^ e I^Wt;)^^^^ L /c -r X ^ T U -Y ^ 5^ :x - ;u 

[0 0 2 6 ] :^^mxiit. ±iiLmm^h(Dm^mLtfc 

:^^ v^^i^^mm\^xY{.K\\^wm^vi'>. com 
±iimmtjv-^ t^mmmmLxi>^i>o. x-/ 

[0 02 8] '^-^ 
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C<DX 'y^^©CD>^L'-'r^ >^$IJ®CCJ: 

^) Ifi^cD f' X ^ r u >f ^ ri. - ;l.ra J: €> 5= ^ X >7 T 

[0 0 2 9 ] ^®S$t^7^^ X^r U-Y^>^:x--;uralCCj;^ 
-r ^ X ^ T u $1]® ^ ^ n xy>*:^^/j: iox 

^Ocol^illjiati^^*<D>'^'x:&^<bAMMl^;05. x^ >> 

10 ^«:if»vCNCCb/ci^. ffl^*CD>'SX3j>S4fe?iKc«&f^-r'5>C ' 
-r- > iJ^^rtfCi'r X T U ^ *»J®*tf ^ C <b tf^^^ 
[0 030] 

immm m^^m^i^x-^mmmMm^mR^ 

[0 03 1 ] (UMi^Jl) 

[ 0 0 3 2 ] S UJ. :$:#feBg^c^^m 1 cd^M^J(D/n- 

20 1t:/i^Xr-A. 3{SCPU 1 iT^-f Xi5'TU'-Yl^>^>'X 

[0 03 3] r^^xi57rU'Yif^>'X5^A2J3:. aitc 
X^T.UW'Sfriai^^ (DAC) 4in 
#(DTU-r'ts;^^-;i/9 (9-1. 9-2, 9- 

n) xn^is.^tixx.^^. DAC4ti. mk<Dmm%m)\^ 

>-^5<^:^^••Jr•^^^I^ISS (PG) 6 <h + 1- ^ ^ 

'^A^uvu^iv'^x^t^'^nxx.^h. mmvmy\^ 

-^5^v^•';r ^^^HISS (PG) ^L^^ v'^ru^^ 

30 »; 7 u-Y^e^^-^i/g^i. x-r *>^8cDSJi<- hcc 

[0 0 3 4 ]S2t3:. DAG4rt(DX^>:;^8cD(^SP^ 
^^^bTl^^o ni@ (n^ifiB,^) CD±{i3t!- h 2 OCC 
P§g*lJ®;U-:$' 5'^>'^•yf*^^^SIiIK (PG) 

So 

[0 0 3 5] CCDX^ '>^8r^i. ±f4. Tf4<Dji<- h 
40 [0 0 3 6 ] S3ti. TU-T^>^^-;U9<D|^gi5^^^ 

^■r. Tu-Y^i^^-^bgt^ TttRA I Viwmi 

T. ¥0CTf4RA I DiP^^) 1 0^in-;^;m-i. •:;>' 
^^'^:y 1 1 <t K^-r yi<7:)SGS 1 (small computer 
system in terf ace) -r>t5? — :7:i: — X $fJSP^tf ^ S P 

CI 2Ltmu^^-x\ 2ccjg,rc^nr+g;?s^nri^So 

SSPC12CC^i. SCS I ^>'XCC<:fcf9ffi^(DK^'Y:/ 

1 4;&5S^^nrciSo cn^cD K^-Y:/i 4cc*tur 

t*. SPG 1 2<DSCS I ^^ar-v'x-XSdSlICCct 
50 [0 0 3 7 ] TfeRA I D 1 Oti. T U-Z-ti^^L -jU 9 



(7) 

01 

i'a-tru-by -9 (MP) isi. ccdmp 
1 sAi^m-r^Mpm^'^'j i st, mp i 8±rsbf^ 

-7:c-;^*ij?f(iiligi 7ir'4i^3tx. cn6«t--<t: 
leISS 1 7 1 9 K: J: 0 , ^ 5^ 8 ©Tfe#- F 2 

1 icmmstii>, 

[0 0 3 8 ] c<Dr u-f-tt^^-jugK, cti,*!4-C7^ lo 
U-Y^J^'^-^iUQl^tDMP 1 8tCJ:i5fiesi>}§^3n/cR 

[0 03 9] mi<D7=^:;f.i'TU'{V:/iy:^TJ^2x 

t^^-^i^Qrtr-T'^ xi-r u-CcDRA I D$iJiai^tft<\ 
3 6 <tC±mmt LT D A C 4 {C J: 0 r -T 9 20 

ra^-CT'^Xi^TH'ORA I D^IJffl^r^f^Ci-C. 2® 
^©RA I D*lJ®*tf ^J:5(CbTUS, :*:SlifeF!lcD!|t 
aitt. C<DJ:'itj:2mf§o)RA I D$lJ^^|]^^f ^^cc. 

C<t{Cj:-,T. ±{4M©DAC4CC*iW5RA 1 D$IJffll 

C0 04 0]S4«, DAC4rt©|!gJlflJ{apjl.-3?5*S 

>i^-r— :?';P2 2«, Pf)ltlJ»U-i? 5 C'ifc^W 30 
6tx, D AC4F*g©+ + :;xy-t>; 7K:*g||fl3n-CCs 
^. DAC4F*g©S|!i)lftlJjai;t,-i?5{3:, CPUI*>?, 

[0 0 4 1 ] /^*$, ^/t^^^-ty 7©<J;'5^cX'f 
^ 8 ©!i<- h tcjg^ b fc^ -l: >j (C;l." 7-^>^f—^)l 

2 2 *tg»3-r^.f^*D 0 cc, sFgdsriai^i.- 5*>e.iss 

7'i7-feX-5J#g;&:^^y^ffl.«L'. "tCiUV-f ■< >iff' 
-^fi'2 2 'S:t&m-ri>yimi>$>i>, C(D^^iCLfcm 40 

Y > d^'x- 2 2 ffl©^ * «; u tj: l^tum 6 J^j: 

t-^*^. c p u 1 /&ip,ii.^ai 

^txStttc;:^ 5- ^ 8 ?r:?>Gr¥"i. ^-t 7rt© 
jU--r^ >>/f---7-;U2 2'^Ti'-feX-r.S'i^>SWjte< 
^©r-. X^ ':,5^8?:ffifflL.^C<r4>J:<^cO. y^-f v 

[ 0 0 4 2 J :^mmm-Cit. C P U l 36s6©K*WU s 
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f^w^n-s, -etr, ji^-t^-^ ^^z-f— :r^u2 2 3&#m 
Orc©'>-^r>>^ 1 D2 3Cc>ftf£:-rS:E.> h y^S!^ 
TSCiCCctD. DAC4F»9©P§®*IJi3iI;l'-^5ttRA 
I Ximm^'iy^. ly-'TlyT. I D». 04CCm-rJ:^ 

A:«aitji<;?^$n€.x-^©r Ku;^-c*»fiS3n-5. ± 

fi«g-C*SCPU 1*>6«. C©5^-^>X I DtCil 
^taL-*-t««*jii5» (R/W) a-v'^ K*5f^i:r6nr 

I [0043] 04»> RA I D©U'^JH©5 v-y> ' 

(2fiYt) ©RA I D$ii»*?f^»^(cfieffl$ns^i' 

"T- >^T— 7';U2 2 *^K-r. Se*K5(5©fiSr'iiH^O 
:^c#gfW6 -2 42 8 8 7-^©S^^R-C«. CPUiy'^ 

n^— o©i^-^>x{cMbitft5t©4<- h « 1 jg-e* 
ctitc^^b, :$^0ii-c«> DAC4tc*ji,>rpg 

/lfWJl'-^?5 7!)iX'r f^^S^^fJg^-SCi-CRA I 
Dfljai?:^^-^^, C©/tfe> — 3©S^— •5^>;^ I D 2 

2^ffltir?S3^©jllft5fe;j<- h SI4©«a|r-« 

2»b^ff ^ifcj62 o©iii{t5t:j<- n 2 4 

f- 2 2 5) 

[ 0 0 4 4 ] ^l^jfe{?i]rij. 7*-^ >^i/TU-f-9-:7'e/X7^ 
A2©tJj«^^©^pgr-, DAC4fcj;iy;rix-i'*i;* 
-JUrlft^n^RA I D©U'N:;U}«>5^Sgti-2)„ 0$ 
0. DAC4CC*Jl»t:«. <t'©TU-^*i?a-;l/9©^' 

^©*^5:WK8S:^©|g|ig-Cia^L.. rH'*i;*-JU9 

ccfct^rfc, i*©F^-/:/i 4©yju-7'ccj:i3. i'© 

mfiV-^JKDRA I D$IJ«|I*Sff*DtlS©*:>)&fiI»ilg^© 

xf-A2©<seffl^*&B#ccfcc:.r. ^iz-f-.^ >i/'7^-:7'^u 
2 2 H 2 4 *J J:0'3^«5t5K- h 2 

2b(Di^m^$tl-CidK), I D2 SiCitMi, 

:^-f-A2©^ffl*gg»&b. ■?'-^©ilf«#tjA;?('*?f ^ 
^^{3:> :/;U2 2©i/->r>x I D 2 

3{C#|fiit?7^-:5?©i^_-5r>x I D^lEgiL'. 

:/;U2 2J:T?C©if^*?f^/t^— I . 
D 2 3(c^f£;-r^^{t$fe;}<- h 1 „2 4*iJ:CXillM5t.i< 
-h2 2 Sfcjgg^^nrciSrvY^y^-^ugtcf' 

T-A >cf7----:f)V2 2±{c*jt,Jt:giMt--5f'"d'©i^- 

^r>X I D2 3?:BlJ^b. |5)«{C, TU-f-tV^-JbG 
rt©r--::^;U±©SKi>-^r>;^ I u^nm-T^. 
[0 04 5] j&fe. 3i;Srtcffifflurt,^.5^{c. fffctcff 
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i^^m^WL. zy-^>:^ I D2 3^mS^^tlXl>tj:lrftl 
*tJJ::T ^il^ft^fe^- hi 2 4 ^c5ct^'i^fi$t^- h 2 

CO 04 6] 05 tC. DAC4iC*5C^rPga*IJfflI;l/-i5? lO 

[0 047] ^-r. CPU IJcOiS^ffiL^/c^S^iA 

. ^TU'W'1^:/Sx;j;7"A2CDDAC4CCMT3n/c<i:'r'5> 
C^f- >^2 6) o ^ d?) D A C 4 "Ctf ^ 

RA I D$m<Dl^--<)V i:^mniitRA I D\y^JVl) ^ 

mMmj\^-^5{t. ^es^Jg^^nru^^RA i dcdu-c 
.'U^iSiSI'r^ (:^'r^:/:7'2 7) „ 05<DC?!lr«. RA I 

D 1 (omm^n ^ j: ^ ocis^t ^ « 

[ 0 0 4 8 ] ;j^(c. ii<^^ai0^fc{i»*ii<55^^S^*§t:r 

yy'2S) o mbcomxiit. RAiDKomm^n^n: 

"tux. RAl D KD^'y-V^^O^Pm^DAC 

4(Dmmmmjv^^bmf^fc^^. cpu i^^ei^stf^ 30 

T^>'^'r-^)V2 2hcX Ki. iift5fed<- h 1 2 4 

V 2 2 5CD2<lCD/^<-^ hCC^^^n-S (XT' 

^oA^CDit-^^*. ^4<z:)Jb-7='-Y >^^T^-:/;l/2 2;5:>6 
S/-->r>;< I D2 3<Dffii>Ji5^tor)x> h -^C 

ft5fe^'- hi 2 4 <bi3|fi5t4<- h 2 2 5 *lglS-r -2) 

^^ffiO$/cJ«#3A-^?f g5}<cr>>-^^> 40 

^\ Y)^mA<D}l-T ^ly^'^-^)V22i)^hUl^. *t 
lt;-r^ilim5tJl<- h 1 2 4i3lfi5t'1<- h2 2 5^ 

[0049] Pge*fW^U-^> 5 ilSI^ ( 2M) <Z)i^5fe 

cDT{4^'- h 2 1 ^mm^i^tch. mmm%m)v-^b 

tmrn^tiXi^^^AiiiL^^- h 2 0 i^^Tte**-- h 2 1 
[0 0.5 0 ] C(Di#. U-/^>^^-;b9 7&5fteo[) 

m^^L^Mtm^ih^m^x^m^(Dm^\t. mm'^ 
fig^c^c^irf^o (x-r :;:7*3 1 ) . SiSr u^^ix^ so 
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*/cti®#iA^lg^*^?Tf -5 (Xt--:;:7'3 2) « 

0. pg/i$ijtaj;^-^5(i. a^^^^ism^nrc^-sxw' 

^8cZ)±{47j<^h2 0<h^gCT{4^J<-"h2 1 (*^!)rt^ 

2<a<DT<a=i<-h) <b>&g^iKO. .^1 • 

[005 1 ] C(Di^CCLT^^ttiUS/ci3:«#iA^^ 
v^^-;l.9F^(DMP 18:^^. C C0g^(D§f^*5 pJIfg^^ 

x'i&mcm^mi^^tc\tm^'^^^m^m.K cpyi 

iA;^,:^SpJtgr'^nti. ^19. ^i^T{44<-h2 K ^ 

is±{4^-- h 2 0 ^irti,mmmm)v- ^ 5 ^c>!^ bfeini^ 

(xr'';':7*3 3) « coD^i^T u-/^-:;^^ 

[0 05 2] ±^<D^jlH«7=-d?cr)2Sffc^ff ^RA I 

u-r^i^^--ju9i^cc2M{i:$nr*sjrt^n-So co/c 
r u ^ ^ ^ 9 o ^ ^ < Mil piegj^75r?&^ 6 ^i^ 

[0 05 3] immm2) 

[0 0 5 4] mmmixi^t2mit^n^RA i d icom 
m^m^fcmmufc^ mmm2x{t. 4^mm^RA i d(d 
u-<ju3 (RA I D3) (^c^mofcm^^nmr^o se 

*t55fjCOMT'|^B^L'/c7!>^. RA I D3r{^-"-^<D-r-^ 

mu. ^^Lx±{iL<Dcp\jj.^ti&ms^o 

[0 0 5 5 ] ^^mxift. D A,c„4 (Dmmmwi^- ^ 

5:051t|gj(DTU-Y't>^:x-;U9(C->[tL/. DAC4l^C3[)X 
-^^8(O^»?#x?:SlJ®-r-5>CiCCj:0. cn6<D|g 
ife(DTU'Y^i^^-;U 9^C)^tt-'E>RA I D 3 ODftBfflJ^ff 

1. S2. ^^zms tmcx^^(Dx^mftt^mT 
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[005 6]S6tJ. RA I D 3CD<h^(DDAC4F^O 

'yji'2 2(D^yj'mt. ±^Lfcmmmi<DRA i d 1 

[0057] RA I D 3tC*Jl^r Jl-r^ ^ >^'f'- 
y'Ji^2 2 (fC:hi^ ^zy-^>:^ \ D2 3&C*tJCE-r-5j:> h 
V^Wm'r^Ct(tCJ:K^. DAC4P*g(DPg®$iJffl;t/-i5? 
5t3:RA I D$friai>^tf ^JSe^flrti. DAC4(C:ld 
l^rpgB*IJ^jpjU-^ 5 ^ ^; ^ 8 ^^00^^'5> C <br 
RA I Drnm^mm-r^. C<Dtc^. —rXDZy-^l^::^ 

•:f)\^2 2 ^m(.>xmW((Dmm^^^- f me<Dmr^fttR 

A I D3$fJ®|I^tf 5/ces?)r^-^fflcD4 0(Z)i^fi5td<- F 
Ur. iift5t^*- h 1 :?&:>6 4^r'CcSM3nri^'5Tl> 

^'e'^c^-ji9(fat^m^titc7'-^:fymm^ti. mm 
- ^ ^iKin-r -2) c <h pjgg-c^ ^« 

[0 05 8] ^7fC. DAC4CC:fet.irPill$lJfflI>»U-^ 

•To 07 (a) tiiESB$<Z)S#iA^Safi:7U--^i.-- h 
^^L. 07 (b) ^iIE;^B#CDi^<J^mLSfl:a:7U-^i' 
-h^iSO; 1^7 (c ) «eWB$cDig^|ijb*!I:S>'n- 

[0 0 5 9] ^-r: 07(a) ^Ccfct^iESB^cDS^iA^ 

MM^«Tk:gfe0jT^. CPU i<^K)m^iA^mmm . 

r^^'XT-A2(DDAC4iC#fetf^n/c<h"r'5 (Xt^^:.:?- 
40) o ^^fe^^rtS. ?it>DAC4'Cff ^RA I DU 
fai<OU-<;l/ (^fi^llrttRA I D3) ^:i-1f*s}g^0r 

:focir^^. ^cr\ CPU i;0:^e^tf^n/c. s^jA 
^S**Sm^t:f/cPg/l$iJ0JU-^5^i. ^d^JgS^n 
rc^SRA I D<DU^;b?:igi|Jf C^r^yzTA 1 ) . 

ia7<DWrtiRA I D 3 common '?<k^(<cmi^-r^o 
[0060] A(rc, mm^^m^^^i^m^tc?sm$m 

7=-^ >yr'-:/;U2 2«:t*s^-r-2» {7.7'-jZfA2) . * 
^ife^dr^^. RA I D 3(Dmmi^n^tc^)V-r^ ^ ly 

f'-':/)l2 2ittme(DJ:^(^cr^2^^^^<' -eur. RA 
10 3 COm^^ D A C 4'(DPg^i]ap;^- ^ 5 ?&^tf ^ /c 

isb. CPU ii)^hm=f^tifc\m(om^i2s^w^\^t. m 
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jy'4 3) ^ 

[0 06 1 ] p G3(omm^6i^m^. rnm^m. 
^l<- h 2 0 tPG^i)mwt^tix^^^±,m<- h (PG 

^•-h) i^S^^f^ (;:<T'.;,-7'4 4) „ 
JU-^57&5g^^^txrC^S;^-r :;^8<D±fi[;J<- h2 0 
<!:PGd<-- hi(Dg,^/?^^7L//c^. CPUl^^^^fg 
F§a$iJ®l;b-^5*>J:0'PG^*- h^/MyrPG6'\r^ 
10 -^?:*ii^L/. PG6tC*>a>r7^-^<0^SJ*tfC\ C ' 

5) o ;^CC. ^igp^jl$JJiai>'U-^5{^. PG>-t<- hi^. 

hfcfg^T^ (Xt' >:7'4 6) o 

[0 06 2] C^Dch^. S^TU-Z-t-Z^^-^l/g^^; fte 

-JU9>&5<gfflaJtMtC:CCo/c^. Ctxh(D^n.r U ^ 
20 ^->»l'9 3&5^M5nTl^^5f@CDT{4^*- hiC>f^L/. » 
#ii^^*«:^tfTS O^T--^/ >^4 8) o 0*0, 
$»JiSP;i/-^5«. e5>30mM^nru-5Ji{i^- hiP 
G^^-v^mmu. PG7^^-ht^)^xctih<o^mT\y 

[0 06 3] COyX'^iiCi^xm^'ih^m^^^^^^WL'z^fc 
^l^r U-/^e^^-;l/9T«. Tl^>r^t>:x-;l/9p*gcD 

M P 1 8 C <D^5RO^#:^^ <^:- ^ t,^ ;^i^fj^ ^ 

30 1. PGjj<--h. ^m±.\iL^^-v2Q^fc{ymmmm)\y 

--^5^C*tLlsi^l*pJ^:#fe?f-r€> (Xt-':':7'4 9) . C 
->^5;05S:C:fgXo/c^. ^igP§@^tJ^SP^^- 3? 5 CD*W<D 

7c~e. PG65&>6^B[TU'-r'ti;^^-;u9^. ^fd^n 

^^ii^L/. r UW'^i^:x-;l.9F^'C«ttgCcSlriA;?^^^i!: 
[0 064]y;:(^c. 07 (h) i,cJ:^JE'^m(Dm^mu 

(nm^iiXT^^cmm^^o cpv i ^K^m^mLm^^m 

:/>'Xr-A2<DDAC4tC^f ?n/ci:*r^ (Xr-^r?' 

5 1)o :^r'yy'b2. 5 3. 5_4ji, U/ciE^li^ 
0«*iA;z^toaox-r ::;:7'4 K -4 2. 4 3t^ti'eti 

[0 06 5] mmmm^i^- ^ 5 ^m^<Dmm^T&yi^- 
h2 1 tPG7i<-h^^mLtcfb. ^m^^mmm^i^-^ 
PG>i<- htc>ptL. ^mT&7i<-h2 I tomm 

^i^m-r^ (x-f-^.:/5 5) o 
50 ^/c«»*iA;^^g5}crffifflcfCDiS^(*, i^ffloftgiCiS-S 
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^rf^o (X-r :;:7'5 6) <, ^ikT U iy - }V 9 
[0 06 7] C<Dj:^CCUr^;?fHiL/^**Sl:riRo/c 

M P 1 8 C COS^jtCD^f^?:^^ pJ#g;J>:.>&*IJ»f b . T U-Y 

'^:-:^^'-;U9rtt:i3:l4g(cK^tiSbiaffl^tfC\ CPU lo 

L/lsi^f^pJ^r^tf-r^ ^:/5 8) o CCDS^TU 

•:':7'59)„ C(D<l:^^CbrS^STU'r'^:>^-rL>-jl.9 

6 St:f fR o ^ ti/c - ^ P G 6 Oc ^ r 
^n. .M^3n/c'r-t5?tiPG6;&^6PGd<- h*5<fcC>' 20 

Pt;i*fjw^b-:$?5^;gsurcpu i-v.KiH^n'S (x 

r-^y >''6 0 ) o 

[006 8 ] ;^CC. H 7 ( c ) J: 0 ^WB$(7)M^lli L 
(Z>K-7-ryi 3C0PiStiTU^^>^^-;U9rtr'>Ptm$ 

TU>r't>^^-;l/9|^<7:)3^0(OiE®>^j: K^^:/l 3 30 

'T-^'^rfeitLr < C(DJ:^{c. :4:||j5SC^JODAC 
4r«. r U'/^t?:x~-;U9rtC7) K^^^>^P§#^*fOT 

[0 06 9 ] j^T<DS7 (c) ri^qg*r'5DAC4(DPg 
-;b9|^<0:^TCDK^>f ^1 3CC^^Uii^aib^/c{JS 40 

[ 0 0 7 0 ] -ecr. \ikT^c^wwmm-)im^wm^ 

-So 

[0 0 7 1 ] C PU 1 J:0^^ttiO^^;&^^^L. 

20DAC4CC|%tf3n/c£-r-2> (Xf--:;:7'6 \ ) ^ 7. 
r-yy'ez. 63«. ±^U/cS7 ( b ) CDiESB$(D^ 
^mLmm<0:^r^vy'5 2. 5 3 i^n^nf5jD-C^ 
-So :*:^SS€?iJri*. RA I D 3 <Dm^m^n^tcisb)V-r^ 50 
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^ >^r'->^>ib2 2(3:^6(D<fc5CC>^orii^o -eu 

RA I D 3 (OmWiD AC 4 (Dmmmm)\^-^S:fy^ 
^ir'^fcit). CPU lf)^h^^'T^tifcim(Dm^lliL^>l^ 
kt. ^ecDJU-f-^ >^7^-:/;l/2 2tcJ:0. ^^^ti 

tcmm9c7i<-h cnh(D^m^ titer"- ^i^^ 

9:^mm^ritcmm9c7r^- h 5 iosficDJj^- hcc^^ 
^ti. mm(^cPG6^mm^tixi^^^^^-h^mmr^ 

[ 0 0 7 2 ] ;^cC*>\ r\^-(^i>z>.--Jl9(>cmW:^m^L 

;^cr U"r^>^^-;u9;om^5nrc^^T&4<- h^cc 

g (Dm^(DmM^nm-r^c ti:)^-^mx'$>^. 
[0 0 7 3] ;j^cc. PGscbi^mim^m^. mm^m 

l-^^iy^-)V9{tm< ) :^?5^,^^ti-ci^€>T{4^1<-- h 
2 1 iPG^K- hi^^MT^ (Xr- ';;:7-6 5) . CCD 

{y^'ryy'se)^ ^mrv^'^iy::^--}i9f)mm'^m 

ri>-S±{4'J<-hiPG3j<-h<b>5rg«gL. PG!j<-h 

^t^^l.XCinh(D^mT\y>(^zy:2.-)\,9i)mWi^n 

T' ;':7'6 7 ) „ 

[0 07 4] c(DX'?^c[^xm?^mi^m^^^^^m-:>fc 

^^TV^'^i^:x—)V9X{t. r u-<^>^^— ;ugp^cD 

MP 1 8 7&5. c(om^(D^m^'^mi)^^^i)^^mw\L. 
ru-Y-^ri^^-jug r mis cci!;^ tb L/«ia*?f 

(i. ^19. ^igT{4'i<'- h 2 1 . PGji<- *sJ:C>' 
h 2 0^^/M^rpg®$fJffll;l/-^5tc*tb^f»^ 

^^l%tf-r'2> C^r- -;/ :7'6 8 ) „ CO^i^T U-Y -t^/^ 

u^^i;^r.--^ug:<^:»ibiiiai^n^^li)^n/c 
7=^- ^*5cfc »; ^ ^ p G 6 tcisiiit* ^ ct'^ (c$ijsp-r 

(xr-*:; :?"6 g) „ 
[0 0 7 5] PG6r'tS. ^igTU-r't>^^-;Ug;&^6 
^^Tf4^f<- h 2 1 *JcJ:(>'2p:J<- h£/M^rPG6-\ 

b /c r u ^ - ;i/ g cct&jf*? s nr c ^ -5 ^ ^ IhI 

7 0) „ CCDJ:^CCbrM^3^n/c7^-^(3:. PG^*- 

vtmmum)\^-'^bi^^w^^tix\.>^±.\<Lyii- h2 0 
^f^^L. Fg]i*lJfflI;^-^5^/^Lrcpu 

(Xt'';;-7-7 1 ) . 

[0 07 6] ^/c. h\^^mo:>r\y-('^i>:x-)\,9f)^^ 
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CPU 1 •r{iJ^< ^(i(DTU>f^>^^>-jU9 $/cti 

commit. mm<Dmmmmji^-'^bm=f'^j:'>(^ 
C007 7 } (mmms) 

[0 07 8] ;XiC. *I^?H^RA I DCDU^^l-S (RA 10 

I D5) tC®fflL/c*a^^«TCC^To ^i^i^mm(Dmr: 
IftB^U/cT^^. RA I D b-r^ti— :)C[)7^-tS?^5}S«i±-r(C 

-^ilHl^i^C^SifeCD K^^rr-CC^S^^^if/cia^^RA I 
(IBy^-^) t^^Vr-^ (IB/^••;T-^) ^^^ffiu. ^ff 

MUX. 2mo:>m^itiLt2J^(Dm^i^^mmib^s^t 

C0079] RA I DSrti, 9c(fCm^tcJ: ^(tCm^i^ 30 

^©2[el(7)|^^|iib7:>^ik:^^CC;^j:^/ci6. RAID5(D$1J 
8P^?T^i#^(3:. C PU 1 j6>6S^iA<??^^^5)<;0^^ff $n 

lOOSO] mSitt. RA I D5CD<b^<DDAC4l^CD 40 

':f^\^2 2(D^y^mt^ ±^ufcmmmi. 2tmcx 

CO 0 8 1] RA I D Bccfcc^r^. >^'7^-- 
:/;^2 2ic:foH:f>z,>^-^>::^ 1 D2 3CC?^|^:;-r5:n.> h 

s^jRA I Dmm^^n^. -^^mmmxi^t. dac4cc*5 

C^rPgJl$IJ{ai;P-^ 5:0^X^ > ^8^^^3^;i'2>C<tr' 
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A I D5mm^n'>fcii>y'-^<Dmm^^- h tJ^v r- 

CO 0 8 2 ] ^9:|dJ:0'S 1 etc. D AC4CC*5tirP^ 

-h^ffkL. mio (a) fttjE-^mo^m^itiLmmyti 

-^-f-h^^U. 010 (b) t^KSB$CD^^tUL/to 

[0 08 3 ] ^T. S9^Cj:0iE^B$(DStiA^A!ia*' 
tiTCCg^BJ-^S^ C P U 1 cfc D»^iA^g^;^5|%ib. 

T*A2<?)DAC4tC|fetf3n/ci-r^ 
5) „ *^SfeMT?(i. ^i?)DAC4T'?f ^RA I D$iJW 
CDU-c;l. (*O^JriSRA I D5 ) ^r^x^lf ;&3}g^(^r*> 
C^r*^« ^Cr. CPU l*>6|%tf »*iA^ 

c^SRA I DO^-^;i/^iSiSlT^ (:^7^';':7'7 6 ) o S 
9cO««lr«RA I D5CD$ljaJ^?f ^<fc^CC|giK-r-2>o 
[0084] S#iA;5^M*«:SWf^tt/cPg@ W 

7"-/ >^'r-:/;U2 2^:^^T'5 7) « * 

^«^-C«RA I D5(D$fJ!ai*tf ^/ci?);b-'f'^ >y7^ 
->^>rl'2 2«S8CDJ:^^CJ^d:-.ri^'So -eUT. RA I 
D 5 (D*IJ®I$: D A C 4 <DF§ji$lJiaj;l/- ^ 5 ;&itf ^ /ces^>.. 

UW'^>^^^;l.9 7^>mM$;h/ciM{t$t^- h 1 7 
3 ^ ^^S^iA^n>E)T U ^^>^^ -;l/9 :O^Jg^ 

3n/cillM5fe>i<- h 2 7 4 iC0 2fficr)^- hCC^S 

i5iB5icpG67&iSj^?txrt^spG;i<- h*^^-r 

^ >'*7 8) o 

[0 08 5]Jtc*5. 08<D;l/-'r*-< >^7^-:/;U2 2CC 
. a5^{t5fe4<- hi 7 3 ^O^r^- ^(Dillft^5j<- K 
0 . illfl5t3j<- h 2 7 4 ^^^'^J «; cZ)j^m^Ji<- 
h-C^^c ^/c. 2lft5t3j<-- h 3 <hi^M^5i<^ h 4«. 

h2 7 4CcS^^^$n/crU^-ti^^--;U9 

^mm^tixi^^j^ y ^ ^f^^-r 'E>(DCcffifl3 L/c7^-- 
^ ?&^'tg*fl § nr ^ r u ^ 9 g c i 

S4<-h*^-ro 3. 4CCffi 

IB7^-^fc<l:Df|B^syr--f <t|fr«##jA^r^--^<b^ffl 

h 1 CDTU-r^>^:x-;l.9iC»^iA^, fr>'^*yr*-< 
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[0 0 8 6 ] X7^->:7'7 8CDf^. Pg^fiJiai^b-^ 5ii. 

y^S^m^^A^xm^-r^ (Xr -:/r^7 9) . 
OC. CPU l3&:»6<3D##iA,jKff=^^:$?;^^ ±{ajj<- h 2 0 

0 ) o 

[008 7 1 RA I D5rti»#iA^B#tC*sC>r-/^•V7^ 10 

mw\^-^5fct. isa^ciBf^-^. m^^vy^^com^m 
bm^^mj-r ^ii!:^m'^^$>i>o i^:ir<o:^f^y:/s i^-s 

[0 08 8 ] :^f^yy'7 s-vmmmmji^-^bitmcr 

1 *isisibrc^^/ci?). mmmmmm)i^-^b\it. pg 

M <^:IB^^•';T'-rffl<Dil«5t^-^2) <t<&SM*r-5 20 

(:^y^yy'S 1 ) . 

[0 0 8 9] CCOt^. ^mT\y^^zy:^-)l9i)^. ffe 

- ;U 9 7!?^ffiffl'5Jftg^c U-yfch. 10 X - a? 4d J: 0'(B>^^* 
?&^*§»j 5 tiT c ^ ^ c n 6 CD^^r U ^ ^ - ;U 9 *5 

[0 09 0] ccDJ:^Jcuri^<?^ttJLS^^:gC:rg$^o/c 

OMP 18)05. CCDM^CD^m5oT#^;0>^*IJWU. CP 
U\2. ^^T(4Ji<- h2 1. PG.i<--h. 

:fej:i>'^K±fiji<- h 2 0 ^irf\^xmmmm)\^- 5 cc 

^^tlSiHi^pJ^ffetf-r^) (X-r •:;:7'8 4) . CO^MT 

^U-^5{S. ^I^TU-r^l>:x-;U9:0^6IBr'-^fcj: 
mB>'^•';T•^^SC:fffi^-2, (Xt" -;; ^''S 5 ) o P G 6 T' 

WXo/clBf'-^ilB^'^'UT^^. 4oJ:a^^XT--:;:/8 O^Cfc^ 40 
l^TgEtcCPU l*^e>PG6tc|Ei^snrt>-5ff'r-tli 

[0 0 9 1 ] ^i^TU.<^>?^-;U93&5^ ftecD^ 

?^'E>^r'f#o (x-r :7'8 8 ) . ^^TU^-t>^c..-;b 

0^iSTUH^-t5^^->H/9 365SM5nri.^-2>Tfi[?J^- h 

-r^CDS^iA^g^^^tff (Xf':;:7-8 9) o 
[0 09 2 ] C(DJ:^CCUrS*jA^S^^5:^0mo/c 50 
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plSgi^cCit^ti. 1 9 . ^^Tf4Ji<- h 2 1 . • P G 
h 2 O^/M^rpgHMffll^U 

(O^nr u ^ ^ ^ - ;i/ 9 3J>:» 6 <Dl^ Wf aj |5§Jl$iJUP;u 

7cr\ PG67:?^6^^TU'f^>^:x-;ug-s, frr'-^? 

1) o 

[0 09 3 ] 010 ( a ) CCJ: OiE;^B#0[)M^ta 

U^Oiffi^iyTCCUiB^-r^o C P U 1 J: 

-t^:/^'Xr■A2(7)DAC4^c^^f Sn/c^-r^ (Xf*-v 
■:7'9 2) . X7^ ^>''9 3 ; 9 4 {J. ±i^L./ciE;^B#(Z)» 
SriA^^ltatDXr-^. >^7 6. 7 7 <b^n^niaiDr*) 

[0094] iE:^B#(D^^|±i LMJi-Cti. C P U 1 7!?^ 6 

r— :/;L'2 2CCJ:«3. r^-^^^g^iAsnrc^STU^ 

•t>^^>-;l.9;^51gM^n/cT{45i<- h 2 1 (^ff^t^- 
h 1 ) ^C^^^n^ (X-r ':/:;^9 5) p Xt^*:; >''9 5r 

>r^>^^--;b9:^5^^^n/cT&4<- h2 1 

mmmmmm)i^-^bi^^mm^tixi^i>±^^^-[- 

2 0<!:^KT{S5j<--h2 1 <h?:jgg|-r€> (X7^:;:/9 
6) . 

[0 0 9 5] C<Z)<h^. ^mr\y^^i>:x-}VQi)\ fte 

^SgtCJ^cC-S^r^o (X7^-y:7-9 7) „ ^mrxy^'^ty 

97&5e^^$nrt^€>T{£5i<- htc>PtL. ^^ttSL^^^ 

(Xr*-^:7-9 8) o 
[0 0 9 6] CCDJ:^^cb-r^^mug^?r^C:rHX-^/c 
Sigru-Y^>^^-jU9rii. r u^^v^^-;i.9rtc7) 
MP187&i. C<7)g*(DSm^p[fiBj^^^^W8Sb. CPU 

^19. ^KT{4^i<- h 2 K ^cfcO'^teifi 
h 2 0 ^/rLrpg®$iJt0;l/- ^ 5 tc>Pt LiS^i^^pI^ 

|gr U -Y '^r ^ -il/ 9 6 ^ C:f 0 C P U 

l^^jM-r-S (x-r 0 0 ) o 

[0 0 9 7 ] ^j^cc. ^10 ( b ) ifC^^mmm<Dm^iti 

bAQiai^jyTCCSiBj-r^o RA I D5(7:)|^#4>. RA 1 
^W&ir u ^ - 9 a #r isr ^ /jc i > J: ^ 
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[0 0 9 8 ] CPU 1 J:,Dmm^m^Lfcr\y^^zy^ 

1 0 1 ) o 0 2. 1 0 3ti. Jiiili 0/cIE^O# 

[0 0 9 9] RA I D 5CC4dC:f-SP$*B#Ol^^tHLA^i® 

G 6 5 nri^ ^ P G Ji^-^ h ^isii-r ^ o 
[0 1 0 0 ] *<$fl^CC(^. ^'t'-f- >^7'7^-y;U2 

i^^r u w'^>^^-;u9Cc|^g:(?^^^urt.^^o 

-C. ^|g>'-^>X I DCC>ttjSt-^i^fi5fe^*-h2-4 
>^>'U2 2cc:ba^r. e^ijx.^^. V^-^VX I D 1 T:S^iA 
^i;^:x-;l/9tC##iA^n. V-^>X I D2r«^iA 
'tS^^-;l/9CcS;^iA^n. >'-^>::< I D 3r'##iA 

^e;^::r-;u9cc»^jAsn. ^h^cc.txh<om^'^h-'f 

ri^-So L//c>«>^or. iESB$Ccti>'-tJr>;^ I D2. 3 
r'Tf45i<- h 3 . 4 (^ft$t5i<-- h 1 ) :<?^e»i^^UiLr 30 

h3. 4 (iHft^^K- h 3 . 4 ) ?!?:>6^-^tBTC 

0Cfflti/c1SiS[(D7=-^(D5>-^>X I D (S4) ^ 

>:c^v'-'ir>;:^||:^-C|5jGr-^T K u 6 ^'j: ^ - 
^>:X I DiL. &r U-f ^>?:3L-;U9F^'Ctir'-3?r 

T^^-^r. ±IB^'-y>X I D 1 -^3(7)^1]!?^^. cnecD 
i^-i!r>x I D l^3^mt^:^ly-'^:^:^^^'CmC'f 

^>>^ID2. 3T*T{i^K-h3. 4 (i^ft5t^- K 

1) t^hm^Wi{^xi.^rc7=-^^. mmmc{:siiy-^iy 

X I D 1 rTfirt<-- h 3 . 4 {mm9t^>^- h 3 . 4 ) 

3. 4<7)ffig^c^igT{4'1<- ^^cS^iA^/cr^-^0>->^ 
[0 \ 0 \ ] ^"r-^y \ 0 3(Dfg. CPU 1 5&^6l^?f^ 
;L'2 2^C<fcO. >'^■V"r^cD^^i^KCC^^b/c7=^-^^^c^) 50 



1$ia¥8-3 2 8 76 0- 
24 

y -r Y nx I ^ -2) T u -r ^ t> - 9 to^sm 

4) . 

[0102] ^Xtc. PG6CO<^i?34}^ffl^p-<. f$;^^TTjfig 

3tcit^ti. ^iSr u-Y-ti;?^->H/9:*5}g,^$nrc^-ST 

t4>J<-h2 1 <hPGjJ<-hi?:}gig^T€> (;^r-':^>'-l 0 

5) o C<7)<!:#. U-Y*S^^->rU9;&5^ ffe^D^^ 

9;0^<^pjtg^c;^co/c^\ cne>(D^^r ^'r^>^^- 
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